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IDENTIFICATION 

PRODUCT CODES AC-E794E-MC 
PRODUCT NAME: CXAFAEO AFC11 MODULE 

PRODUCT DATE: SEPTEMBER 1978 

MAINTAINED DEC/X11 SUPPORT GROUP 

THE INFORMATION IN THIS DOCUMENT IS SUBJECT TO CHANGE 
WITHOUT NOTICE AND SHOULD NOT BE CONSTRUED AS A COMMITMENT 
BY DIGITAL EQUIPMENT CORPORATION* DIGITAL EQUIPMENT 
CORPORATION ASSUMES NO RESPONSIBILITY FOR ANY ERRORS THAT 
MAY APPEAR IN THIS MANUAL. 

THE SOFTWARE DESCRIBED IN THIS DOCUMENT IS FURNISHED TO THE 
PURCHASER UNDER A LICENSE FOR USE ON A SINGLE COMPUTER 
SYSTEM AND CAN BE COPIED (HITH INCLUSION OF DIGITALS 
COPYRIGHT NOTICE) ONLY FOR USE IN SUCH SYSTEM, EXCEPT AS MAY 
OTHERWISE BE PROVIDED IN WRITING 3Y DIGITAL, 

DIGITAL EQUIPMENT CORPORATION ASSUMES NO RESPONSIBILITY FOR 
THE USE OR RELIABILITY OF ITS SOFTWARE ON EQUIPMENT THAT IS 
NOT SUPPLIED BY DIGITAL* 

COPYRIGHT CO 1973,1978 DIGITAL EQUIPMENT CORPORATION 
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SEQ 0002 



1. abstract: 



AFA IS AN IOMOD THAT EXERCISES AM AFC11 LOW LEVEL 
MULTIPLEXER* IT PERFORMS A WAS/IS TEST ON CHANNELS 
ZERO THRU SEVEN, BY LOADING THE CONVERSION RESULTS OF 
EACH CHANNEL INTO TWO TABLES AND COMPARING THE RESULTS 
STORED IN THE TABLES. IF THE WAS/IS READINGS ARE NOT 
WITHIN PLUS OR MINUS 20 IN THE LSB AN ERROR IS REPORTED. 
THE CONVERSIONS ARE DONE AT A GAIN OF 1000 SO EACH CHANNEL 
MUST HAVE A CONSTANT DC INPUT LESS THAN 5MV. 



2. REQUIREMENTS: 



HARDWARE: ONE AFC11 CONVERTER 

STORAGE: : AFA REQUIRES: 

1. DECIMAL WORDS: 272 

2. OCTAL WORDS: 0420 

3. OCTAL BYTES: 1040 

3. P4SS «,EHI-HI 0N 

ONE PASS OF THE AFA MODULE CONSISTS OF READING THE 
RESULTS OF 3/072. CONVERSIONS WHICH RESULTS IN 
3072 WORDS TRANSFERRED ON THE UNIBUS. 

4. EXECUTION TIME 

AFA RUNNING ALONE ON A PDPll/05 PROCESSOR TAKES APPROXI- 
MATELY ONE MINUTE TO COMPLETE ONE PASS. 

5. CONFIGURATION REQUIREMENTS: 



DEFAULT PARAMETERS: 

DEVADR: 172570, VECTOR: 134, SRI: 5, DEVCNT: 1 

REQUIRED PARAMETERS: 

NONE 

DEVICE/OPTION SET-UP: 



7. 



ALL CHANNELS MUST HAVE A DC INPUT LESS THAN 5 MILLIVOLTS. 
MODULE OPERATION: 
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TEST SEQUENCES 

km SET UP VECTOR AND ADO ESS POINTERS 

8. MAKE ONE CONVERSION ON EACH CHANNEL CO-7) 

AND STORE READINGS IN TABLE 1 
C. REPEAT 8 BUT STORE READINGS IN TABLE 2 
0. COMPARE DATA IN TABLE 1 WITH TABLE 2 AND REPORT 

ERRORS - READINGS MUST BE NITHIN ♦ OR - 20 IN LSB. 

E. REPEAT 8-0 192. TIMES 

F. REPORT END OF PASS - RESTART AT B 

8. OPERATION OPTIONS: 

9. NON STANDARD PRINTOUT: 

NONE: ALL PRINTOUTS HAVE THE STANDARD FORMATS DESCRIBED 
IN THE DEC/X11 DOCUMENT* 



SEQ 0003 
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SEQ 0004 



JAFC11 0EC/X11 EXERCISER MODULE 



oooooo- 

000000' 



IOMOD 
MODULE 



000000 
000300 



000052' 
000054' 
000056' 



mm- 

000106' 

mm- 



000000 
000000 



<AF|E > c .172570,134 c 5 f< rl92- # 51 
140000, AFAE ,172^70, 134,5,,, 192., 51 
AFAE DEC/J11 SYSTEM EXERCISER MO DOLE 



COM VFRSION 



042501 



040 



. ********* I* I**** 1 J* *** 

BEGIN. c / AP . E f • MODULE 

.BYTE OPEN 
172570+0 
134+0 

• BYTE PRTY5+0 
> BYTE PRTY+0 
+ 1 

OPEN 
OPEN 
OPEN 
OPEM 

************** **************** 



MODNAM: 

xflig: 
aodr: 

VECTOR: 
BRl: 
BR2: 
DVIDl: 

SRi: 



************************************************** 



;USED TO KEEP TRACK OF WBUFF USAGE 
;1ST DEVICE ADDR. 
;1ST DEVICE VECTOR. 
;1ST BR LEVEL. 
;2ND BR LEVEL. 
; DEVICE INDICATOR 1. 
;SHITCH RFGISTER 1 
; SWITCH REGISTER 2 

mm nmm \ 

***************************************** 



STAT: 

PASCNT: 

ICQNT: 

wm\ 

HRDCNT: 
SOFPAS: 
HRDPAS: 

syscnt: 

RANNUM: 

CONFIG: 

RESl: 

RES2: 

svro: 
svri: 

SVR2: 
SVR3: 
SVR4: 
SVR5: 
SVR6: 

csra: 

sbadr: 

acsr: 

wasadr: 

astat: 

errtyp: 

asb: 

Hill: 

wdto: 
wdfr: 
intr: 



140000 

o 

192. 










OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 
OPEN 

OPEN 

UPEN 

OPEN 

0»EN 

RESTRT 

OPEN 

OPfcN 

OPEN 



J STATUS WORD. 
; MODULE START ADDR. 
;MODULE STACK POINTER. 
JPASS COUNTER. 
;* OF JTgRATIONS PER PA5, 



ERRORS 
ERRORS 



;loc to save total hard 

;loc to save soft errors per pass 
;loc to save hard errors per pass 
;# of sys errors accumulated 
; holds random # when rand macro is called 
t reserved for monitor use 
} reserved for monitor use 
preserved for monitor use 
;loc to save ro. 
;loc to save ri. 
;l0c to save r2. 
?loc to save r3. 
;loc to save r4. 
?loc to save r5. 
?loc to save r6. 
jaddr of current csr. 
;addr of good data, or 
; cqntfnts of csr. 
; addr of bad data, or 
; status reg contents. 

;TYPE OF ERROR 
; EXPECTED DATA. 



AFTER END OF PASS 
} WORDS TO MEMORY PER ITERATION 
; WORDS FROM MEMORY PER ITERATION 
Jf OF INTERRUPTS PER ITERATION 
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000122- 000051 
000040 



000224- 

186 

187 000224- 

188 000226' 
— 000230- 



IS? 
\%\ 

193 
194 
195 

111 

199 
200 
201 
202 
203 
204 
205 
206 
207 

ffl 

210 

jii 

215 

ill 

519 

m 

Ws 

226 

m 
m 
m 

233 



000000 
000000 
000000 



000232- 
000240' 

000246- 

888511- 

000260- 
000264* 
000266- 
000272* 
000276- 

m 

000316" 

000326- 
000330* 
000332- 
000334- 
000342' 



mm- 

000362- 
000370- 



012767 
012767 

016705 

mws 

010567 

mm 

016700 
2701 

mi 

005201 
2775 

116767 



016777 
104400 



000374- 

000374- 000004 

000402- 016700 

000406- 105710 

000410* 100414 

000412' 017767 

mm 



000412- 

mm- 



000020 
000020 

177534 
177746 

177742 

177736 

177512 

000374- 

177504 

001000- 

000460 

177770 



177770 
000422 



000420 
000100 
000406 

oooooo- 



177654 
177652 



000426 
000421 



177642 
177640 



000000- 000402' 
177616 



177606 
177600 
000011 



51 

. REPT 
. NL 1ST 



SPSIZ 




.WORD 
• LIST 
. ENDR 

MODSP: 

• **************************** 

AFCSR: OPEN 
AFDBR: OPEN 

apcar: open 

^MODULE INITIALIZATION 



177462 
177452 
177452 



} MODULE IDENTIFICATION NUMBER=51 
; MODULE STACK STARTS HERE. 



******************************************* 

; CONTAINS ADDRESS OF THE CSR 
; CONTAINS ADDRESS OF THE DBR 
;CONTAINS ADDRESS OF CHAN. ADDR. REG. 



START: 



MOV 
MOV 



RESTRT: MOV 
MOV 
TST 
MOV 
TST 
MOV 
MOV 
MOV 
MOVB 
MOV 
CLR 
MOV 
MOV 
CLR 
INC 
BLT 
MOV 
MOVB 
MOVB 



CLR 
MOV 
MOV 



ST1: 
SETUP: 



IS: 



#16., WDTO 

#16., INTR 

ADDR/R5 
R5, AFCSR 
(55 + 

R5# AFDBR 
(5) + 

R5, AFCAR 
VECTOR,R0 
#AFC11,(0)+ 



6 WDS TO MEM PER ITERATION 

6 INTERRUPTS PER ITERATION 



BRi,(0l* 
#AFTABl,R3 



AFPFLG 
#-10,Rl 

rI# R2 

#-10 £ AFCTRl 
AFCTRl, AFCTR2 

AFSEL 

tlGCLfJAFCSR 
AFSEL, 0AFCAR 



EXITS, BEGIN 
; INTERRUPT SERVICE ROUTINES 
ATll: 

£lRQ$, BEGIN, IS 

IS: MOV AFCSR J5o 

TSTB (Q) 

hm 2$ 

MOV flAFCSR, ACSR 

MOV AFCSR, CSRA 

MOV #11, ERRTYP 



;GET THE FIRST ADDRFSS 

? BUILD ALL THE DEVICE ADDRESSES 



;GET THE VECTOR ADDRESS 
;POINT INTERRUPTS TO AFC11 
;SET DP THE PRIORITY LEVEL 

/CLEAR TABLE PASS FLAG 

;SET UP TO CLFAR DATA TABLES 



; STAY IN LOOP TIL TABLE CLEAR 
JPESET THE TABLE POINTER 
; SAMPLE COUNTS FOR STORAGE OF 
;INDIVIDUAL SAMPLES AND AVERAGES FOR 
i EACH CHANNEL TESTED 

;TO ENABLE GENERATING TABLE OF AVGS. 
;SELECT CHN. AT GAIN=X1000 
;SET INTERRUPT ENABLE 
JSTART CONVERSION 

; EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 



QUEUE UP TO CONTINUE AT IS AND RTI 



; GET CSR ADDRESS 
; WAS DONE SET ?? 
;branch IF YES 

;SAVE THE CONTENTS OF THE CSR IN ACSR 
JSAVE THE ADDRESS OF THE CSR IN CSRA 
; ILLEGAL INTERRUPT OR DONE NOT SET 
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SEQ 0006 



************************************************************ 



HRDERS# BEGIN* NULL ;DONE 
***************************** 

ADD 
INCB 
8LT 
ASR 



AFDBR,«R2 
PCTRt 
AFEXIT 
«R2 



tel. 

AFSEL 



»JIh 2 

AFPFLG 
AFCOM 
AFPFLG 
f AFTAB2,R3 
SETUP 

-10 f AFCTRI 
-FSFL,8AFCAR 
$#BEGIN 

APTAB2, AFPTRA 
AFPT&, AFTEMP 
AFPTRA* AFTEMP 

FTEMP 
20, AFTEMP 

AFPTR# AM AS 
AFPTRA#ASB 
FCSRrCSRA 

*************** 



#2,AFPTR 
#2# AFPTRA 
AFCTRI 

"f PTAB1# AFPTR 
.. AFTAB2, AFPTR A 

#2, AFPTR 

ge«r m 

AFSP2 



;GENERAT£ TOTAL 
; ALL SAMPLES TN ?? 
; BRANCH IF NOT 
;DIVIDE THE TOTAL BY 8 

; ADVANCE TO THE NEXT CHANNEL 

mkN&lj»5ii! E ii3T DONE 77 

;YES, FIRST TABLE ? 
;NO COMPARE RESULTS 
; CHANGE THE FLAG FO 2ND TABLE 

;SET UP FOR 8 SAMPLES PER LINE 
;ST ART THE MULTIPLEXOR 

;EXIT TO MONITOR. MODULE WAIT FOR INTERRUPT. 

;SET UP TO COMPARE THE TABLES 
;8 CHANNELS 
?TO BE COMPARED 

f cIImpJrII 

;GET THE ABSOLUTE DIFFERRENCE 

;COMPARE AGAINST ALLOWED LI«*IT 
? BRANCH IF OK 

MtoMcMsWiMB' ™° RP * DINGS 

;SAVE THE CSR ADDRESS 

****************************************** 

^DIFFERENCE OUT OF LIMITS 
****************************************** 

^ UPDATE THE POINTERS 

;BUMP THE COUNTER 
;GET THE HEX T_TWO_ READINGS 



; REPLACE OLD TABLE OF DATA 
JWITH NEW DATA 



SsPnaE enJ Sf i?eIItiqn. 

; monitur shall test end of pass 

jget some more data 



OPEN 
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000000 
000 
000 

000000 



III 

Hi mw-mm 

297 001000* 000000 

HI 

300 
301 



000766' 
000770- 
000771- 

000772' 



AFPTRA 

AFCTRI 

AFCTR2: • BYTE 
• EVEN 



□PEN 
.BYTE 



0010-- 

001020* 881 

001040* 

000001 



AFTEMP: 

afsel: 

APPFLG: 

AFTABl: 

.=.♦16 

AFTAB2! 

.=.♦16 

• END 



OPEN 
OPEN 
OPEN 
OPEN 

OPEN 
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ACSR 

min- 
im 

APCSR 

«m 

AFC 11 
AFDBR 



APPTRA 

AFSEL 
APSP2 

iRttt 

APTEMP 

ASB 
AST AT 



8IT0 
BIT1 

mu 

BIT12 

rail 

BIT2 

m\ 

BITS 



o8oJo!r 

001000 

mm 

000224R 

QQ0770R 



00Q226R 



00776R 
0Q764R 



= 010000 



mm 



EXITS = 
GKTPAS= 



38* 



m 



204 



285 



233* 
220 



MACY11 30AC1052) 
CROSS REFERENCE 
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SEQ 0008 



243* 



226 



266* 



268* 
253 



228 
251* 



m- Hi. m- m* i 



84* 

91* 



235 



3W: 

295t 



294* 



253 



779* 

279 



270 



285 
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GUBOFS= 
HROCNT 

ICOUT 

ICOONT 000040R 149* 

mv 

INTR 005120R 177* 194* 

MAP22S= 



MO DM AM 
MODSP 
MSGNS = 
MSGS$ = 
MSGS = 
NOLL = 
OPEN = 





4420 
0034R 

mm 

22626 
00000 

»» 

000140 
0002.00 

-..-40 
177776 

60R 

mini 

000042R 
"440§ 

R 
R 

.1?R 
00020R 



86$ 



§11 



150f 



184* 



235 
139 
170 
295 



226 



186* 



1R6* 



196* 



250 



179 
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270 



SEQ 0009 



270 
140 
172 
296 



1*1 
173 
297 



142 159 
175 176 
299 



160 
177 



161 
186* 



162 
187 



163 
188 



164 
189 



165 
289 



166 
290 



III! 
IIP 
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sn 

SVRO 

m 

SYR3 
SVR4 
SYR5 

f ECTOR 

SIS ADR 
DFR 
WDTO 
XPLAG 



000306R 

mm 

mm 



00076R 

hm 

S0005R 
1040R 
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SEQ 0010 



202 



193* 
300i 



ABS. 000000 
001040 



000 
001 



ERRORS DETECTED: 

DEFAULT GLOBALS GENERATED: 

XAFAR0 f XAFAE0/SOL/CRF:SYMsDDXCOM,XAFAE0 

ROM-TIMES 1 t .2 SECONDS 

Hii T i£sD?"H' ntethU 



